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1. Introduction
At the RAN1#94bis meeting, RAN1 agreed to send reply LS to RAN2 regarding intra-band combination for NR CA and MR-DC [1-2]. In the reply LS, following texts were described regarding the handling of TA in synchronous MR-DC.
	For the second question, from a UE transmission perspective, the same timing (considering allowed tolerances) is necessary for both LTE and NR (except for RACH) for some RF architectures in synchronous intra-band MR-DC scenarios. RAN1 is currently discussing solutions that will achieve this functionality, including the aspect of “single UL timing adjustment across the two RATs or parallel UL timing adjustments in the two RATs”. RAN1 plans to provide further information once it is concluded.



At the RAN4#88bis meeting, RAN4 also agreed to send reply LS to the RAN2 LS [3]. In the reply LS, following texts were described regarding the handling of TA in synchronous MR-DC.
	3. Handling of TA in Synchronous MR-DC
RAN4 has defined both synchronous and asynchronous operations for intra-band EN_DC combinations. For which are synchronous operation, this is where LTE and NR are time-aligned. The synchronous case corresponds to MRTD of 3 µs (maximum UE receive timing difference). Even in the co-located case with “identical” propagation paths, the CGs can have different radio paths/chains, which can motivate separate timing management on the two CGs. How synchronous MR-DC combinations should be supported from timing adjustment perspective is a RAN1 issue and it is unlikely that RAN4 will have a response.



According to above two reply LSs, the issue on handling of TA in synchronous MR-DC should be further discussed.
In this contribution, we discuss further on the issue and provide views. 

2. Handling of TA in synchronous MR-DC
1 
2 
As described in [2], RAN1 discussed on at least following solutions.
· Alt.1: Single UL timing adjustment across the two RATs
· As described in [4], the value of TA (i.e. (NTA + NTA offset)Ts) is determined by the received TA from LTE for all uplink signals/channels other than PRACH and value of TA should be identical for both LTE and NR transmissions.
· Alt.2: Parallel UL timing adjustments in the two RATs
· This alternative seems aligned with following text in the RAN4 LS; “Even in the co-located case with “identical” propagation paths, the CGs can have different radio paths/chains, which can motivate separate timing management on the two CGs”.
In our view, Alt.2 is preferable, i.e., according to the principle of TA group, MCG (i.e., LTE RAT) and SCG (i.e., NR RAT) should be in separate TAGs, respectively. Even in case of intra-band EN-DC, LTE eNB and NR gNB would have a less than 3us cell phase synchronization error, and they would have individual TA handling procedure without dynamic coordination. In such case, parallel UL timing adjustments in two RATs are basically necessary while UL timing in two RATs in the scenario needs to be aligned with a certain tolerance. In case of inter-band synchronous DC (including both LTE-LTE DC and EN-DC), such tolerance is defined as MTTD (Maximum Transmission Timing Difference) requirement in RAN4 specifications. Therefore, although MTTD requirement for intra-band synchronous EN-DC is not defined in the current RAN4 specification, we think that RAN4 should define it by following the similar manner with MTTD requirements for other synchronous cases, i.e., MTTD could be MRTD + 2.21us. 
[bookmark: _GoBack]Therefore, we propose to send LS to RAN4 to ask defining the MTTD requirement for intra-band synchronous EN-DC case. In addition, RAN1 should ask RAN4 regarding the necessity of defining UE behavior for the case where the uplink transmission timing difference between two RATs exceeds the MTTD value after timing adjustment in each RAT e.g., according the received TA command. If RAN4 confirms such case is possible and UE behavior needs to be defined in RAN1, RAN1 should discuss it. For example, as captured in [4], “in case UE needs to transmit PRACH simultaneously with other signals/channels (including other PRACH), it is up to UE implementation on whether to transmit PRACH together with other signals/channel or not”.

Proposal 1: In intra-band synchronous MR-DC scenario, parallel UL timing adjustments in the two RATs should be applied.
· RAN1 sends LS to RAN4 to ask defining the MTTD requirement for intra-band synchronous EN-DC case.
· RAN1 should also ask RAN4 regarding the necessity of defining UE behaviour for the case where the uplink transmission timing difference between two RATs exceeds the MTTD value after timing adjustment in each RAT.


3. Conclusion
In this contribution, we discussed on the issue regarding handling of TA in synchronous MR-DC. Based on the discussion, we made following proposal.
Proposal 1: In intra-band synchronous MR-DC scenario, parallel UL timing adjustments in the two RATs should be applied.
· RAN1 sends LS to RAN4 to ask defining the MTTD requirement for intra-band synchronous EN-DC case.
· RAN1 should also ask RAN4 regarding the necessity of defining UE behaviour for the case where the uplink transmission timing difference between two RATs exceeds the MTTD value after timing adjustment in each RAT.
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